Introduction.
Dust particulates in the plasma acquire electric charges due to collecting ions and electrons and are generally strongly coupled. A wide-ranging system in diverse astrophysical environments such as neutron stars, white dwarfs and interior of heavy planets are observed to find in the strongly coupled state. The presence of strongly coupled species adds new effects in the study of instability of the system. The response of strongly coupled plasma to the wave propagations made the subject interesting for both theoretical and experimental research, In recent years much attention has been devoted to study the waves and instabilities in strongly coupled dusty plasmas. Banerjee et al [1] have examined the influence of the shear flow induced viscosity gradient in a strongly coupled dusty plasma. The effect of polarization force with effective dust temperature on dust acoustic solitary waves in strongly coupled dusty plasma has been discussed by Mamun et al [2] . Thus, from the above mentioned works it is found that collective effects has been very well studied in the strongly coupled dusty plasma. Furthermore, the strong correlation effects of particles affect the structure formation due to gravitational collapse. Therefore, Jeans instability in strongly coupled dusty plasma is needed to be discussed in context of formation of astrophysical objects. A limited number of theoretical investigations have also been made on Jeans instability in plasma which is in strongly coupled state. Moreover, the importance of magnetic field in strongly coupled dusty plasma dynamics has been recognized [3] [4] . The Jeans instability of viscoelastic electron ion fluid is investigated by Janaki et al. [5] using the magnetohydrodynamic approach when ions are considered as strongly coupled. The self-gravitational instability in magnetized finitely conducting strongly coupled magnetized plasma is discussed using the magnetohydrodynamic model by Prajapati and Chhajlani [6] considering the strong correlation of ions. None of the works deal with Jeans instability in presence of magnetic field when dust is considered as strongly coupled. Thus looking to the importance of the problem, we investigate the influence of magnetic field on the Jeans instability of strongly coupled dusty plasma.
Perturbation equations and dispersion relations
Let us consider a strongly coupled dusty plasma whose constituents are negatively charged dust, electrons, and ions embedded in uniform magnetic field B 0 (0, 0, B). In the present work the electrons and ions are assumed to be weakly coupled due to their higher temperatures and smaller electric charges, and that dust is strongly coupled because of its lower temperature and larger electric charge. The self-gravitational contribution of electrons and ions are not considered as they are assumed to be inertia-less. The basic equations of the problems are linearized using the standard linearization process. We suppose all the physical quantities are sum of their equilibrium and perturbed parts as 
where i
T and e T are the ion and electron temperature respectively. However, employing plane wave analysis considering all the perturbed quantities vary as exp(
, (where  is the frequency of the harmonic disturbances and 
The perturbed continuity equation is
The Poisson equations for electrostatic potentials
The Poisson equations for gravitational potential
where m  is the relaxation time parameter,
is the square of the Jeans dust frequency. Further, from Eq. (3) with the help of Eqs. (4) and (6), we obtain a relation for perturbed dust density as
Substituting the values of (1), (2) and (7) respectively into Poisson's equation given by Eq. (5), then we obtain the following dispersion relation
where
Di e i e i e T e n    . Equation (8) represents the required dispersion relation for self-gravitating strongly coupled dusty plasma in presence of magnetic field. Further, we discuss the dispersion relation given by Eq. (8) for the low frequency hydrodynamic regime and relatively high frequency kinetic regime of propagation. 
. The dispersion relation given by Eq. (9) represents self-gravitating magnetized mode strong coupling effects of the dust in the hydrodynamic regime. It is clear from the above dispersion relation that this low-frequency mode suffers viscous damping in the hydrodynamic regime with strongly correlated dust and Maxwell distributed electrons and ions. Moreover, in absence of strongly coupled effects of the dust, the dispersion relation resembles the result obtained by Prajapati [7] . However, if the constant term is less than zero, the condition of Jeans instability for the above considered system can be written using Eq. (9) as The relation shows that the condition of Jeans instability in the SCDP does not affect due to magnetic field and strong coupling effects of dust. For investigating the effects of magnetic field, we normalize Eq. (9) in terms of dust Alfven speed and Jeans dust frequency as *2 *2 *2 2 * *2 * *2 *2 *2 1 0 1
where the following dimensionless parameters have been used * * * * * *
